INTRODUCTION
============

The concept of ambulatory care-sensitive hospitalizations originated in the United States in the early 1990s with the introduction of the indicators "ambulatory care-sensitive conditions" and "avoidable hospitalizations".[@B6] Thereafter, this concept was also adopted in Canada and European countries as a tool to evaluate the care offered to populations with a low socioeconomic status, as a marker of primary health care quality and for evaluating the access to health services.[@B2] ^,^ [@B5] ^,^ [@B7] Highly prevalent pathologies, which have considerable impact on morbimortality and can be treated at primary and ambulatory health care services, have been considered the subject of prioritized intervention at the primary health care level and are also considered pertinent to the concept of sensitive conditions at this level.[@B1]

With this perspective, greater resolution capacity of primary health care services should lead to a reduction in hospital admissions. This expectation has led to an increasing responsibility of primary health care services as one of the most effective health care alternatives with the most reasonable cost. This helps increase the importance of this level of care in the health system, which remains considerably polarized by hospital care.

This is the basis of the proposals for evaluating the functioning of primary health care based on hospitalizations for preventable causes through appropriate intervention, in terms of type, location, intensity, and opportunity for each health problem, at the primary health care level.[@B10]

In Brazil, the first lists of ambulatory care-sensitive conditions were reported in the literature, starting in 2001 in the states of Ceará,[^a^](#fn2){ref-type="fn"} Minas Gerais,[^b^](#fn3){ref-type="fn"} and in the municipality of Curitiba, in the state of Paraná.[^c^](#fn4){ref-type="fn"} Along with international experiences, these lists provided support for the preparation of the indicator of ambulatory care-sensitive hospitalizations (ACSH).[@B1]

The increase in scientific articles in recent years shows growing interest in the use of ACSH indicators worldwide, but with distinct names and differences between the lists of conditions. Most studies acknowledge that the appropriate supply of primary health care services decreases ACSH, although the magnitude of this relationship varies according to the sociodemographic conditions and the current health policies.[@B16]

In this regard, ACSH can potentially be used to evaluate the impact of actions of the Family Health Strategy (FHS), a primary health care guidance program within the sphere of Brazilian Unified Health System (SUS).

Within the context of FHS, evaluation of the effectiveness involves considering the various elements that constitute this strategy, which are influenced not only by the social, economic, political, cultural, and biological contexts but also by the proposal for a differentiated work process involving new skills. FHS requires teams to focus more on patient care aspects for health surveillance activities. This requires changes in how individual and collective approaches are undertaken as well as an integrated performance from the various sectors of municipal public administration.[^d^](#fn5){ref-type="fn"}

The goal of this study was to analyze the rates of hospitalization and the proportion of deaths following ACSH, characterizing them according to the coverage of FHS.

METHODS
=======

This is an ecological study[^e^](#fn6){ref-type="fn"} carried out in the state of Minas Gerais, Southeastern Brazil, involving 853 municipalities that were under the purview of 28 regional health care units. The population of the state of Minas Gerais was 19,597,330 inhabitants in 2010.[^f^](#fn7){ref-type="fn"} We chose to perform stratification-based analyses because the municipalities of Minas Gerais have a wide range of socioeconomic conditions, including those in the environmental and behavioral contexts, as well as significant heterogeneity in the FHS expansion process. These regional units are political and administrative reference centers of the Health Department of Minas Gerais State (SES-MG) that exist alongside the healthcare regionalization proposed by the Master Plan for the Regionalization of Minas Gerais.[^g^](#fn8){ref-type="fn"}

Data on hospital admissions were selected by place of residence, in the years of 2000 and 2010, and obtained from the Hospital Information System (SIH-SUS), which is based on Authorizations of Hospital Admissions (AHA).[^h^](#fn9){ref-type="fn"}

ACSH were identified using the keywords of the Brazilian list proposed by the Ministry of Health,[@B5] according to the International Statistical Classification of Diseases and Related Health Problems, Tenth Revision (CID-10). An algorithm designed by the investigators was employed using the Stata program.

Rates were calculated using the number of ACSH per 1,000 inhabitants, using the population data from the 2000 and 2010 censuses.[^f^](#fn7){ref-type="fn"} A descriptive analysis was initially performed using rate ratios (RTx 2010/2000) of ACSH for the state, considering the groups of causes that led to hospitalization. The development of ACSH rates at the Regional Health Units/SES-MG was also analyzed. The significance of the difference between the years 2000 and 2010 was verified using the paired *t*-test.

Then, ACSH rates were compared between the regional health units in the years 2000 and 2010. Analysis of variance was used for the significance analysis, followed by Dunnett's post hoc test.

The proportion of deaths due to ACSH between the two years (R% 2010/2000) and the proportion between hospitalization durations, in days (RPerm 2010/2000), were analyzed for each regional health unit. The statistical significance was also determined by applying the paired *t*-test.

The significances of the differences between the mean proportions of deaths due to ACSH during the two years (R% 2010/2000) and of the mean durations of hospitalization (RPerm 2010/2000) were obtained by applying the paired *t*-test.

Data from the Primary Care Information System (SIAB) were gathered to calculate the population coverage by FHS, using the following formula: (number of people registered in SIAB/total population) × 100, with a limiter of 100% for coverage. The difference in FHS coverage at the regional health units was calculated between the two years (Diff. FHS 2010-2000).

The correlation between the difference in FHS coverage (Diff. FHS 2010-2000) and the ACSH rate ratio was ascertained using Pearson's correlation coefficient.

Version 15.0 of the SPSS program was used for the analyses of statistical significance and correlation.

RESULTS
=======

The population of Minas Gerais increased by 9.5% between 2000 and 2010, totaling 19,597,330 inhabitants, according to the 2010 census. The total number of hospitalizations decreased from 1,256,761 to 1,149,253 in the same period (8.5%). ACSH rates in the state decreased significantly, from 20.75/1,000 inhabitants \[standard deviation (SD) = 10.42\] in 2000 to 14.92/1,000 inhabitants (SD = 10.04) in 2010 (p \< 0.001).

The 10 most frequent causes of hospitalizations corresponded to 86.0% of the total ACSH in both years. Heart failure and gastroenteritis were recorded with higher rates in both the years. Rates for some other causes increased during the period evaluated; e.g., angina pectoris (RTx = 1.7); prenatal and birth disorders (RTx = 1.6); nose, ear, and throat infections (RTx = 1.9); kidney and urinary tract infections (RTx = 1.34); and tuberculosis (RTx = 1.2). Hospitalizations for malnutrition, diabetes mellitus, skin infections, and bacterial pneumonia either remained stable or showed no significant differences. The rates of other causes of ACSH, in particular asthma, inflammatory diseases of the female pelvic organs, and hypertension, decreased with rate ratios below 0.5 ([Table 1](#t1){ref-type="table"}).

Table 1Hospitalization rates for ambulatory care-sensitive conditions according to cause (per 1,000 inhabitants). Minas Gerais, Southeastern Brazil, 2000 and 2010.VariableRate 2000ClassRate 2010ClassRTxHeart failure3.5212.0110.57Gastroenteritis2.4021.3720.57Kidney and urinary tract infections0.9771.3031.34Cerebrovascular diseases1.7041.1740.69Bacterial pneumonia1.2361.1650.94Pulmonary diseases2.0331.0460.51Angina pectoris0.53110.8871.66Diabetes mellitus0.8590.8080.94Asthma1.5750.6890.43Malnutrition0.51120.50100.98Skin infections0.37140.38111.03Hypertension0.8680.37120.43Epilepsy0.35150.30130.86Gastrointestinal ulceration0.84100.22140.26Inflammatory disease of the female pelvic organs0.51130.18150.35Ear, nose, and throat infections0.06190.10161.67Prenatal and birth disorders0.06170.10171.67Iron-deficiency anemia0.14160.08180.57Tuberculosis0.06180.07191.17Rheumatic fever0.03200.02200.67Vaccine-preventable diseases0.01210.01211.00Others0.01220.00220.00[^2][^3]

As observed in the overall analysis of the state, the decrease in ACSH rates between the two years was significant in 22 of the 28 regional health units. The difference observed from 2000 to 2010 in each regional unit varied considerably, showing the greatest decrease (10.25/1,000 inhabitants) at the regional health unit of Ituiutaba and the greatest increase (1.05/1,000 inhabitants) at the regional unit of Juiz de Fora. Data from other regional units are shown in [Table 2](#t2){ref-type="table"}.

Table 2Rates of hospitalizations for ambulatory care-sensitive conditions per 1,000 inhabitants at the regional health units. Minas Gerais, Southeastern Brazil, 2000 and 2010.Variable20002010RTxpMean rateSDMean rateSDRegional health unit20.7510.4214.9210.040.720.000Sete Lagoas17.988.648.96^a^7.000.500.000Belo Horizonte14.97^a^6.118.53^a,b^4.200.570.000Coronel Fabriciano19.088.1411.04^a^4.400.580.000Ituiutaba24.38.8714.058.360.580.011Itabira22.4510.0913.48.030.600.000Ponte Nova21.9811.2713.247.010.600.000Patos de Minas17.7210.9410.84^a^4.270.610.008Divinópolis21.148.9713.27^a^7.560.630.000Pouso Alegre19.259.1612.11^a^9.410.630.000Uberlândia18.5111.1811.664.940.630.001Governador Valadares27.1210.8417.7312.460.650.000Pirapora19.089.1412.48.430.650.000Unaí12.4911.158.37^a,b^12.890.670.083Alfenas18.788.3913.09^a^6.890.700.020Manhumirim229.1915.347.830.700.000Uberaba23.5515.9816.4717.190.700.027Varginha21.758.0515.287.260.700.000Leopoldina33.0612.5923.888.260.720.000Passos21.059.6515.148.860.720.002Sao João Del Rei24.678.6018.916.650.770.003Barbacena21.558.9516.948.890.790.026Montes Claros14.17^a,b^6.5011.13^a^5.500.790.003Teófilo Otoni25.5711.1120.9911.830.820.034Ubá30.6910.3426.7310.750.870.067Diamantina21.529.1418.889.280.880.069Pedra Azul21.239.8720.7913.740.980.841Januária12.64^a,b^6.6813.03^a,b^9.501.030.776Juiz de Fora17.6411.0518.69^a^13.841.060.553[^4][^5][^6][^7][^8]

In 2000, the regional health unit with the highest mean ACSH rate was Leopoldina (33.06/1,000 inhabitants), with a significant difference between the regional units of Januária (p = 0.029) and Montes Claros (p = 0.017). The regional unit of Ubá was identified with a significant difference in comparison with those of Belo Horizonte (p = 0.017), Januária (p = 0.007), and Montes Claros (0.001) ([Table 2](#t2){ref-type="table"}).

In 2010, the average rate of the regional unit of Ubá was significantly higher than the averages of the other regional units ([Table 2](#t2){ref-type="table"}). The second highest average ACSH rate, in the same year, was for the regional unit of Leopoldina (23.88/1,000 inhabitants), significantly higher than those found in other regional units ([Table 2](#t2){ref-type="table"}).

The proportion of deaths due to ACSH in the state increased from 4.8% to 6.5% (p \< 0.01) in the period studied. The regional health units that had a significant increase in the average proportions of deaths were Coronel Fabriciano, Divinópolis, Governador Valadares, Itabira, Januária, Manhumirim, Montes Claros, Passos, Pouso Alegre, Sete Lagoas, Teófilo Otoni, and Varginha. Although not statistically significant, a decline was observed in the mean proportions of deaths at the regional units of Barbacena, Juiz de Fora, and Ubá ([Table 3](#t3){ref-type="table"}).

Table 3Proportion of deaths following hospitalization admission and hospitalization durations for ambulatory care-sensitive conditions at the regional health units. Minas Gerais, Southeastern Brazil, 2000 and 2010.VariávelProportion of deaths (%)Hospitalization duration (days)20002010R%p20002010RPermpRegional health unit4.86.51.40.0005.05.21.00.004Alfenas4.96.81.40.0514.54.81.10.407Barbacena6.05.40.90.4605.56.21.10.008Belo Horizonte5.46.71.20.0706.17.51.20.000Coronel Fabriciano6.28.61.40.0035.36.51.20.000Diamantina5.05.91.20.0915.04.60.90.043Divinópolis4.26.51.60.0004.85.21.10.015Governador Valadares3.16.72.20.0004.64.61.00.801Itabira5.57.31.30.0345.36.01.10.109Ituiutaba4.39.62.20.0813.93.81.00.698Januária2.65.32.00.0024.65.71.20.001Juiz de Fora7.66.30.80.2867.16.30.90.042Leopoldina6.17.01.20.3654.94.91.00.994Manhumirim4.35.71.30.0025.65.61.00.985Montes Claros4.06.31.60.0014.75.11.10.014Passos3.96.61.70.0014.55.11.10.272Patos de Minas5.26.61.30.4014.24.61.10.039Pedra Azul3.34.51.40.2064.94.10.80.006Pirapora4.75.21.10.2984.85.01.00.763Ponte Nova7.77.71.00.9175.25.01.00.430Pouso Alegre5.18.01.60.0014.54.71.00.221Sao João Del Rei5.06.31.30.1025.35.11.00.397Sete Lagoas5.69.11.60.0045.15.41.10.249Teófilo Otoni3.55.81.70.0015.14.70.90.017Ubá4.84.10.80.1525.84.20.70.000Uberaba3.14.01.30.1914.14.81.20.018Uberlândia3.65.01.40.1044.24.61.10.121Unaí3.05.51.90.2313.84.11.10.359Varginha5.87.01.20.0295.04.70.90.090[^9][^10]

The average increase in duration of hospitalization for ACSH in the state between the two years of the study was small (5.0-5.2 days); however, the difference was statistically significant (p = 0.004). The average hospitalization duration for ACSH was significantly higher in 2010 than in 2000 ([Table 3](#t3){ref-type="table"}).

Regarding FHS coverage, on average, a significant increase was observed for all regional health units in the state. This increase ranged from 26.5% in Sete Lagoas to 74.8% in Governador Valadares. The only regional unit with a significant correlation between FHS expansion and the average ACSH rate ratio was Manhumirim (r = 0.369, p = 0.027), indicating that, for the municipalities of this regional unit, the greater the expansion of FHS, the lower the ACSH rate ratio. For the regional units of Pedra Azul, Januária, and Juiz de Fora, despite the increase in FHS coverage (49.1%, 52.4%, and 54.7% respectively), significant changes were not observed in ACSH. The regional unit of Sete Lagoas had lesser increase in FHS coverage (26.5%) and a greater decrease in ACSH rates (RTx = 0.5); however, these differences were not statistically significant ([Table 4](#t4){ref-type="table"}).

Table 4Correlation between the difference in coverage by the Family Health Strategy and ratio of hospitalizations rates for ambulatory care-sensitive conditions at the regional health units between the two years compared. Minas Gerais, Southeastern Brazil, 2000 and 2010.Regional health unitRTx ACSHDiff. FHS (%)rpBarbacena0.7957.130.380.84Pirapora0.6562.50.330.473Ituiutaba0.5851.480.160.688Montes Claros0.7949.120.130.35Alfenas0.7054.330.110.582Pedra Azul0.9849.070.110.615Itabira0.6062.420.100.642Coronel Fabriciano0.5874.580.020.932Passos0.7235.260.020.926Patos de Minas0.6142.56-0.010.955Teófilo Otoni0.8255.09-0.030.851Sete Lagoas0.5026.51-0.080.642Ubá0.8743.55-0.100.595Uberlândia0.6349.4-0.140.579Divinópolis0.6362.78-0.220.107Pouso Alegre0.6361.1-0.220.115Varginha0.7060.33-0.220.127Governador Valadares0.6574.83-0.230.125Juiz de Fora1.0654.68-0.230.172Uberaba0.7028.91-0.260.185Leopoldina0.7231.38-0.290.293Ponte Nova0.6057.69-0.290.136Sao João Del Rei0.7744.3-0.310.187Diamantina0.8839.81-0.320.057Manhumirim0.7050.84-0.370.027Unaí0.6733.87-0.370.216Januária1.0352.43-0.380.053Belo Horizonte0.5734.18-0.390.814[^11][^12][^13]

No significant correlations were found between hospitalization durations and increase in FHS coverage at the regional health units. This correlation was not significant in the overall analysis of the state as well (Pearson's coefficient = 0.039, p = 0.252).

DISCUSSION
==========

The total number of hospitalizations for general causes in the state of Minas Gerais decreased from 1,256,761 to 1,149,253 (8.5%) between the years 2000 and 2010. ACSH rates in the state declined significantly in the same period. However, the differences in the intrinsic characteristics of the 28 regional health units may have led to the different results observed between the units. The division of Brazilian states into regional health units is a characteristic of the decentralized health system in the national territory. They are adjacent geographical spaces with an infrastructure of shared communication and transport networks, and are formed on the basis of cultural, economic, and social identities.[^d^](#fn5){ref-type="fn"} The rationale in forming regional health units strengthens the regionalization and consolidation of healthcare networks, aiming to expand access to it and enhance the effectiveness and efficiency of health actions and services, as recommended by Decree 7,508/2011, which regulates the Organic Health Law.

Hospitalization rates for general causes and ACSH decreased between 2000 and 2010 in the overall analysis of the state, despite the growth of the population (9.5%) and the 10.2% reduction in the number of hospital beds between 2006 and 2010.[^h^](#fn9){ref-type="fn"} These results are similar to those of some Brazilian studies, such as the study by Alfradique et al (2009), which showed a 15.8% reduction in ACSH and 10.1% reduction in the other causes of hospitalization in Brazil from 2000 to 2006, a finding that was also confirmed in more recent studies.[@B9] ^,^ [@B19] On the other hand, two regional health units, Januária and Juiz de Fora, showed an increase in rates. In the latter, this increase corroborates with another study that indicated an increase in ACSH from 2002 to 2009[@B20] in the municipality of Juiz de Fora, where the regional health unit is located. This situation can be attributed to the difficulties in prioritizing primary health care in this municipality, as pointed out by Campos et al.[^i^](#fn10){ref-type="fn"}

All other regional health units in the state showed a decrease in ACSH. However, there was an increase in hospitalizations for other pathologies, such as vaccine-preventable diseases and malnutrition. The high rates of the two most frequent ACSH in both years, i.e., heart failure and gastroenteritis, in addition to the increased rates of kidney and urinary tract infections; ear, nose, and throat infections; angina pectoris; and tuberculosis -- for which rates increased between the two years (2000 and 2010) -- indicate that the state's needs for improvement in the effectiveness of primary health care should not be focused in only one large health field. Acute and chronic pathologies, both transmissible and nontransmissible, should be addressed; in addition, the focus should be on controlling risk factors and preventing complications, and on promoting a healthy lifestyle. Although the ACSH rates in individual regional health units is outside the scope of this study, these results indicate the need for more detailed and individualized evaluations of each regional unit, in terms of distribution by age groups. This is especially true for Leopoldina and Ubá, which recorded the highest ACSH rates in both years.

Hospitalization rates for hypertension, asthma, and diabetes mellitus decreased during this the period, albeit to a lesser extent. These diagnoses are among those included in the list of ACSH, in which the control and monitoring are part of both the Pact for Health[^j^](#fn11){ref-type="fn"} and of the priority actions of the primary health program.

The increase in hospitalizations for kidney and urinary tract infections; angina pectoris; and ear, nose, and throat infections suggests that primary health care is either less structured to deal with these diagnoses, or that these may be less sensitive to this level of care. In addition, the increase in hospitalizations for prenatal and birth disorders indicates the need for a more in-depth analysis into the relationship between prenatal monitoring and the mechanisms of reference and quality during labor and birth care.[@B12]

Heart failure, the most prevalent cause of ACSH in the two years studied, also represents the primary cause of hospitalization in the Brazilian public system in individuals aged \> 65 years.[@B3] A study about hospitalizations for ambulatory care-sensitive cardiovascular conditions performed in the municipalities of the state of Goiás concluded that the rates decreased in these municipalities regardless of FHS coverage.[@B4] Philbin et al[@B17] identified that low socioeconomic status is a risk factor for cases of hospital readmission. Identifying these and other obstacles to prevent hospitalizations for heart failure is a task that requires interdisciplinary and intersectoral actions, as well as constant monitoring of the work process of the health teams.

One of the noteworthy results of this study is the increase from 4.6% to 5.4% in the proportion of deaths of individuals hospitalized because of diseases that should not have even led to their hospitalization.

Results of this study did not show any correlation between expansion of FHS and reduction in ACSH, except for the regional health unit of Manhumirim. However, studies with 1,622 Brazilian municipalities showed a negative correlation between FHS coverage and ACSH rates,[@B15] which is also caused by the long time taken to implement FHS in the municipalities.[@B18] This demonstrates that the longer the family health teams have been working, the lower the ACSH rate. Although FHS coverage of the population has increased in all regional health units of Minas Gerais in that period, this did not occur homogeneously, and ranges between 26.5% and 74.8%. Therefore, it can be inferred that the implementation of FHS contributed to both the broadening the primary health care coverage and the organization of a patient care model that adopts family health as a starting point for using the system. However, improvements at the organizational level and increased practices of these services did not occur simultaneously.[@B22]

There are major challenges when analyzing the effects of the actions proposed for the improvement of primary health care. The impact of health actions is influenced by multiple factors that interfere with the health-disease process, hindering the verification of an association between the actions executed and the outcomes evaluated.[@B14] ^-^ [@B24]

Because this is a study that uses secondary data, some aspects are worth considering. We cannot rule out the possible existence of problems in the process of recording AHA of presumable diagnoses, as well as the intentional recording of a false diagnosis aiming to obtain a higher amount of revenue from SUS.[@B23] However, a review of the literature on the use of data from SIH/SUS in Brazilian public health indicates that, although SIH/SUS has incomplete coverage and uncertainties with regard to the reliability of its information, there is internal consistency and coherence with current knowledge, thus reinforcing the importance of this data and its usage capabilities.[@B8] A study in three municipalities of the state of Minas Gerais confirms that the reference list of families (Form A of SIAB) is reliable as a population base for studies.[@B21] Silva & Laprega observed that despite the lack of supervision and control over the quality of data produced by the teams, the system represents a potential source of extremely valuable data for planning and evaluation of health actions.[@B21]

Although relevant, the results of this study do not allow us to assess the impact of FHS on the ACSH rates. Some studies show that high ACSH rates in a population or subgroup may indicate serious problems of access to the health system or in its performance.[@B2] ^,^ [@B5] ^,^ [@B11] Therefore, it is a valuable indicator for monitoring and evaluation, and its use should seek to contemplate the demographic and regional contexts.[@B5] Identifying the standards of ACSH in different scenarios enables us to know one of the dimensions of effectiveness analyses, because aspects related to structure and process also affect the results on health services.

Starfield observed that one of the main goals of the health services should be to minimize disparities between population subgroups.[^d^](#fn5){ref-type="fn"} The results presented here may be extremely useful for the management of services, health care for the population, and for the quality of information, contributing to the evaluation and implementation of policies designed to shape the quality and effectiveness of primary health care, which ultimately leads to reduction of inequalities in the distribution of primary health care.
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Government initiatives for consolidation of primary health care services in Minas Gerais proved ineffective in promoting the decrease in the admission rates for primary healthcare-sensitive conditions (ICSAP) during the study period. The expansion of health coverage by the Family Health Strategy showed no correlation with the decreased ICSAP rates in the period evaluated. Although the ICSAP rates decreased, a decrease in the supply of hospital beds and in the rate of hospitalization for general causes were observed. Despite the decentralization of health management in regional administrations throughout the state, the profile of hospital admissions remained unchanged, with higher rates being observed in the regional administrations of Leopoldina and Ubá.

Hospitalizations for heart failure and gastroenteritis were the main causes of ICSAP in the state. Hospitalizations for kidney and urinary tract infections, angina pectoris, ear, nose and throat infections, and prenatal- and childbirth-related diseases increased, despite the implementation of programs aimed at improving health care for these clinical conditions.

The results of the present study may contribute to the process of SUS management in Minas Gerais. The expansion of coverage by the Family Health Strategy, by itself, did not ensure the decrease in the number of hospitalizations for potentially preventable causes.

In conclusion, this study supports the implementation of strategies for evaluating the effectiveness of primary health care services in other states of the Federation, using information systems provided by the Ministry of Health and contributing to the decision-making process by managers and health care professionals.
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